ABSTRACT. The purpose of the present note is to announce that for each n ^ 3 there exists a Riemannian n-manifold, which carries nonconstant bounded harmonic functions but no nonconstant Dirichletfinite harmonic functions.
A C
2 -function u on a Riemannian n-manifold M is harmonic on M if Aw = 0, where Here (g u ) is the metric tensor for M, (g°) = (gy)"" 1 , and g = det(g fj ).
It is not known (cf. Sario-Nakai [4, p. 406]) whether or not for each n ^ 3 there exists a Riemannian rc-manifold M which carries nonconstant bounded harmonic functions but every harmonic function u on M is a constant whenever its Dirichlet integral
is the volume element. For n = 2 the problem was solved in the affirmative by Tôki [5] , his example known as Toki's example. Royden [2] and Sario [3] also obtained a similar result.
The purpose of the present note is to announce that for each n ^ 3 there does exist a Riemannian rc-manifold which solves the problem in the affirmative. 1 Details will be published elsewhere.
2. Fix n ^ 3. Denote by M 0 the punctured Euclidean rc-space JR" -0 with the metric tensor It can be shown that every bounded harmonic function u on N takes the same value at all the points in N which lie over the same point in M 0 . Therefore the function u is Dirichlet-finite only if M is a constant. Here we use the g-Lemma (cf. Rodin-Sario [1, p. 39] ).
